INTRODUCTION
Great loss of global species biodiversity is one of the biggest threats in the modern era. A large number of species is affected by a recent climate change, which is reflected in narrowing and moving its range to higher latitudes and altitudes (Parmesan and Yohe, 2003; Root et al., 2003) . Without the diversity of species, ecosystems are more fragile and Liable to natural disasters and climate change. Idea of protecting species entails the question how to determine protection priorities and which conservation strategies should be applied. The fact is that species cannot be protected if their habitats are not protected. Monitoring of biodiversity, especially diversity of bioindicator species, has great importance for the implementation of active strategies in the management of protected areas.
Lack of detailed knowledge of a species distribution has been serious concern in wildlife management and conservation. Understanding species biology and thus their living requirements has to be the first priority before any decision making and action planning (Nazeri et al., 2012) . One of the available tools for mapping the geographical distribution and potential suitable habitats are species distribution models. These models are generally based on various hypotheses how environmental factors control the distribution of species and communities (Guisan and Zimmermann, 2000) . Predicting species distribution in different climates is most often made by climate models ("climate envelope models" -CEM) which are using the current geographical distribution of species and climate characteristics of the area (Hijmans and Graham, 2006) . Hoverflies (Insecta: Diptera: Syrphidae) can be used for the recognition and assessment of different types of habitats and they can be effective indicators of level of pollution as well. Basic aspects of hoverfly ecology, such as breeding sites, larval feeding habits, outline life cycles and habitat preferences are well enough understood for hoverflies to be incorporated into qualitative and quantitative methods of assessment. There are hoverflies that have conservation significance because, unfortunately, they are endangered by human activities and require action to ensure their survival. As such, they can act as flag species for whole communities and by conserving them, many other species will also be conserved. Also they can be used for monitoring the effects of climate change. Ball and Henshall (2007) used presumed climate preferences obtained from current distribution and other data (topography and land cover) to predict ranges of two species from genus Chrysotoxum Meigen, 1803 in United Kingdom under climate changes. Their results showed that C. arcuatum (Linnaeus, 1758) would contract in range and move to higher elevation, whereas C. cautum (Harris, 1776) would expand its range to northern England. Stuart Ball also undertook a similar kind of analysis for Cheilosia sahlbergi (Becker, 1894) which, according to his results, would become almost extinct in 2080 and Platycheirus melanopsis Loew, 1856 with little change in distribution (Rotheray and Gilbert, 2011) .
Genus Cheilosia Meigen, 1822 is one of the largest genera in the family Syrphidae, with about 450 species, mostly Holarctic, from which 300 are present in the Palearctic (Peck, 1988) , more than 80 in Nearctic, about 50 in the Oriental region, and several in the northern part of Neotropic (Ståhls et al., 2004) . So far, there is about 175 European species, of which more than 50% is present on the Balkan Peninsula (Vujić, 1996) .
There is no key that deals with all European species of genus Cheilosia, but Vujić et al. (2013) gave an identification key for the European species of the proxima species group, including newly described species C. barbafacies Vujić et Radenković, 2013 . Proxima species group comprises following species: Cheilosia aerea Dufour, 1848 , C. balkana Vujić, 1994 , C. gigantea Zetterstedt, 1838 , C. ingerae Nielsen & Claussen, 2001 , C. pascuorum Becker, 1894 , C. proxima Zetterstedt, 1843 , C. rufimana Becker, 1894 , C. velutina Loew, 1840 and C. vulpina (Meigen, 1822 . All these species were recorded on the Balkan Peninsula, except for North European species C. ingerae.
Species from Cheilosia proxima group prefer open habitats in oak and beech forests and mountain and alpine pastures up to 2000 meters on the Balkan Peninsula. Flight period of these species is from April to October for C. aerea and C. proxima, from April to June for C. pascuorum and C. rufimana, from May to June for C. gigantea, from June to July for C. balkana and from July to August for C. velutina (Vujić, 1996) .
The aim of this study was to model the current potential distribution of species from Cheilosia proxima group on Balkan Peninsula.
MATERIALS AND METHODS
All distribution data of Cheilosia proxima group of species from the Balkan Peninsula were obtained from following publications (Strobl, 1898 (Strobl, , 1902 Drensky, 1934; Glumac, 1955 Glumac, , 1959 Glumac, , 1968 Coe, 1960; Bankowska, 1967; Vujić and Glumac, 1994; Vujić and Šimić, 1994; Vujić, 1995 Vujić, , 1996 Vujić et al., 2000) and hoverflies collections deposited at: National Museum of Bosnia and Herzegovina, Sarajevo, Bosnia and Herzegovina; Department of Biology and Ecology, Faculty of Sciences, University of Novi Sad; Natural History Museum, Belgrade, Serbia; Croatian Natural History Museum, Zagreb, Croatia; Zoological Institute and Museum, Sofia, Bulgaria and private collection of J. Lucas (database:
http://www.dbe.uns.ac.rs/o_departmanu/laboratorije/laboratorija_za_ istrazivanje_i_zastitu_biodiverziteta/prilog).
Environmental data was obtained from WORLDCLIM (version 1.3, http: //www.worldclim.org) which is explained in detail in Hijmans et al. (2005) . WORLDCLIM contains climate data (monthly precipitation and monthly mean, minimum and maximum temperature) and elevation at a spatial resolution of 2.5 arc-minutes (~5x5 km resolution) obtained by interpolation of climate station records from 1950-2000.
Environmental suitability was modeled using maximum entropy modeling (Maxent) (Phillips et al., 2006) . Maxent calculates the potential geographic distribution of species by finding the probability distribution of maximum entropy and is an effective method for modeling species distributions from presence-only data. This program can work with a small number of samples and with records that have not been collected as a part of systematic biological surveys, which is useful for processing the data that are based on museum collections (Elith et al., 2011) .
Choosen Maxent default settings for all models were: regularization multiplier = 1, maximum iterations = 500, convergence threshold = 10 -5
, maximum number of background points = 10.000. Seventy-five percent of occurrence records were randomly selected by Maxent as training data and 25% reserved for model testing. We ran cross-validation replicates for each model scenario. Covariates were tested for muticolinearity with VIF (various inflation factors) analysis in R package. Selected covariates for SDM analysis are shown in Table 1 . The area under the curve (AUC) of the receiver operator characteristic was used to test the agreement between observed species presence and projected distribution (Manel et al., 2001) . A jack-knife test was used to evaluate the importance of each environmental variable and to explain the native distribution of the species from C. proxima group. 
RESULTS AND DISCUSION
Prediction of current distribution was analyzed for six species from Cheilosia proxima group registered on the Balkan Peninsula (Cheilosia aerea, C. balkana, C. gigantea, C. pascuorum, C. proxima and C. rufimana) . For two species, C. velutina and C. barbafacies there were not enough data for modeling.
To estimate success rate of climate models for each species, we calculated training and test AUC values. According to training AUC (0,870-0,993) and test AUC (0,500-0,939), this model can be evaluated as good and excellent (Tab. 2). It is observed that parameters with highest influence on the analyzed species are Altitude and BIO 15 (Precipitation Seasonality) for all species, except for C. rufimana. Parameter that also showed substantial influence for all species, except for C. pascuorum, is BIO 18 (Precipitation of Warmest Quarter). Habitat and elevation can restrict species ranges, and they are important in explaining the distribution of species (Harris and Pimm, 2008; Sekercioglu and Schneider, 2008; Newbold et al., 2009; Virkkala et al., 2010) . Species do not respond directly to elevation, but they change in abiotic variables which are regulated by elevation. However, it may be argued that elevation is a surrogate for other non-climate related factors that may restrict species geographically, e.g. food availability (Remonti et al., 2009) , or for climatic parameters when spatially explicit estimates of climate are unavailable. Precipitation (BIO 15, 18) indirectly influences larval development of Cheilosia proxima group, because immature stages of these phytophagous species live in stems, roots or rhizomes of different plants.
C. aerea and C. proxima are widely distributed species. According to current prediction they can be found on the whole territory of the Balkan Peninsula, not only on known localities (Fig. 1) . C. aerea does not have special habitat preferences and could be expected, not only on mountains, but also on hills at lower altitudes. C. proxima has similar distribution pattern, but lower percentage of occurrence on the coast of the Mediterranean Sea and hills (Fig.  2) . This could be explained by different ecological demands of these two species: C. aerea prefers lower altitudes and more dry habitats while C. proxima usually inhabits humid forests (Vujić, 1996; Speight, 2012) . C. gigantea has wide Palaearctic range, but on the Balkans does not reach extreme south of the Peninsula (Greece). The current prediction corresponds to the actual distribution on high mountains and also confirms the south edge of its range on the Balkan Peninsula (Fig. 3) .
Palaearctic species C. rufimana is very rare on the Balkan Peninsula. It was found at few localities of the south Dinaric mountains and the Rilo-Rhodopes (Vujić, 1996) . According to the current prediction this species could also find appropriate habitats in the entire ranges of the Dinaric mountains and the Carpathians, but also in the Alps, where has already been registered (Speight, 2010) (Fig. 4) . Range of C. pascourum extends from Alps, across the Balkan Peninsula to the European part of Russia (Speight, 2012) . Except on the high mountains, this species was also recorded from lowland oak forests in the Pannonian Plain (Vujić, 1996) . The similar pattern of distribution is visible in the model where the area with highest percentage of appearance is, besides the high Dinaric Mountains, also Sub-Pannonian hills, low mountains and coast of the Black Sea in the eastern part of the Peninsula (Fig. 5) .
C. balkana is endemic species for Alps and south Dinaric mountains (Vujić, 1996) . Data of the current prediction almost completely coincide with the records of its relatively narrow distribution. Model predicts that this species could also be present on north and central Dinaric mountains between Alps and south Dinaric mountains, where already has been registered (Fig. 6 ). 
CONCLUSION
The models of current distribution of species from Cheilosia proxima group have shown that the most important area on the Balkan Peninsula is the Dinaric mountains. Current predictions, based on climate and altitude, highly correspond to actual distribution data, but also reveal new localities with suitable habitats and ecological conditions for particular species (for C. gigantea, these are mountains in the south-western part of Serbia and mountain Prokletije and for C. pascuorum Strandža mountain in Bulgaria). These information can help in future monitoring of species, as well as for the conservation measures, especially for endemic and rare species. 
